.
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The Italian restoration
After an excavation lasting 4 years and cataloging work of over two years, the colossal undertaking restoration was ordered by the Governor of Libya, Italo Balbo, in the 1930s. It was begun by Giacomo Guidi and completed by Giacomo Caputo in 1936, with the requirement to make the theater again suitable for public ceremonies and events, as was the political will of the Italian government. The restoration was based on archaeological reconstruction of certain elements, which are provided by the monument itself, and also by making extensive use of the mounting method. In this case the old structures are embedded into the new ones for a more light reading and storage, providing additions to the work. One keeps not only the "where and how it was", but also lets the observer compulsorily recognize at first glance the use of new material, limited to the indispensable response to architectural features. This is the first example of a philological restoration. preservation of the columns of the scene. The mentioned restoration technique thus allowed the analysis and classification of restored shares properly distinguished from the originals ones, whose employment is in most cases arbitrary, especially the walls of the north side of the monument. The missing original bricks (45x45 cm in size), during the restoration were replaced by other blocks whose size is exactly half of the original one. In addition to other elements, where the distinction between new and old material could not be made immediately, a recognizable symbol was made, making the distinction possible. The same is true for the front stage, usually spectacular architectural setting fixed 22.75 m high, almost completely rebuilt and considered unique to the different theaters throughout the Roman world in which the scenes are collapsed or disappeared for centuries (Guidi, 1935 , Caputo, 1959 . (fig.4-8 ).
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Climate
The climate is mostly dry and desert-like in nature. This is a southern wind blowing the climate in Libya is greatly influenced by the desert to the south and the Mediterranean Sea to the north. In the winter the northern areas and the mountain peaks to the south can be fairly cold. During summer it is generally, the coastal areas are refreshing with temperatures of between 25°C and 27°C. This is a hot, very dry, sand-laden wind that can rise the temperatures in a matter of hours to between 40°C and 45°C. temperature in the Libyan desert can be extreme; , recorded an air temperature of 57.8 .There are sand dunes throughout Tripolitania; From the interior of the African continent come the red (Heix) sands, composed mainly of very fine quartz granules. But there are also the sea sands, white, with rounded, rough textured and more calcareous grains, less able to retain water than the continental sands. Sea winds, blowing mainly from the northeast, form vast seashore dunes along the entire coastline, winter rainfalls ranging from 200 to 400 Mm/yr with moderate temperatures and high relative humidity. (fig.3-table1) .
Groundwater :
Groundwater aquifers are either renewable or non-renewable. The renewable aquifers are those located in the northern zones and fall within areas under high precipitation rates. They range in age from Quaternary to Cretaceous and contribute more than 2,400 million m3 per year against an annual recharge of less than 6.5 million meter cube per year. This imbalance has provoked a continuous lowering of groundwater levels accompanied by deterioration in water quality due to seawater intrusion and invasion of saline water from adjacent aquifers (Salem, 2005).
Sea -level lowering:
Along the along the coasts of Tunisia and western Libya (4 sites between Sabratha and Leptis Magna), Anzidei et al.(2010b) analyzed Punic and Roman age archeological remains. Pools, harbors,quarries, the markers that provided information on the altitude of the sea-level during the last 2 ka in these African coastal sectors. Using a eustatic change of 13 cm during the last 2 ka Besides minor vertical tectonic movements of Location of sites within the mediterranean prone to earthquakes and volcanic activity (Greece, Italy, Turkey).The hazards, damage to property and natural environments). . At the moment, very promising proxies seem to be: archeological remains, vermetids, Lithophyllum lichenoides and Balanus sp., foraminifera, testate amoebae and diatoms as well as speleothems. 
Effect of tectonic movements on the coast of the theater:
Gaston Johndi chief architect of the interests of ports and lighthouses studies to expand the port and improve the west, he discovered the jetties of the entire north-west of Ras El-teen, a completely submerged with sea water at depths of no more than a few most of eight and a half meters, and continued his research from 1910 until 1915 . And took the discovery of a witness to the existence of the port is the oldest of Alexandria built by Alexander the east of this place, evidence of the decline in the Earth's crust and the loss of the port under the sea, many natural disasters such as the tyranny of the sea on the coast of the city in 365 AD, which flooded part of the coastline including attic buildings by the earthquake in 956 and followed 1303 A.C., , which led to the collapse of many of the features of the city's famous Pharos lighthouse, particularly Located effects sunken in front of the coast between Alexandria and Abu Qir at depths ranging from 5.8 meters below the sea surface which is greater depths than are attributed only to the high cosmic to the surface of the sea due to rising temperature (which up to 1.5 cm every 100 years), but to fall in the Earth's crust in front of the Delta , and the main reasons are the change in weather and geologic events that result of decrease or increase the Earth's crust due to tectonic and volcanic factors and fall of the Earth's crust Result of the accumulation of silt on the coasts of continents and the Delta and rivers 4 has been interpreted by Jean-Yves Embraer that these blocks from the remains of ancient Alexandria lighthouse, and the last remnants of the lighthouse is the first floor of the castle which was destroyed by earthquake in the 14th century -297 -
Deterioration and Manifestations of Theater:(fig.9-17)
Deterioration of historical monuments is the result of chemical reactions of polluted air, soil and water with the stone material. Into powder and the object gradually loses its mechanical strength and artistic form. These processes have been observed on all unique ancient monuments of Libya, 6 and observed on theater as follow: -The spread of gardens around the stage for improving the ancient panorama, , but the network of water and increased water leakage as a result of Irrigation gardens lead to the loosening foundations under the walls of the buildings of the theater as a result of melting the bonding material limestone, And the movement of salt from one place to another.
-Notes the presence of longitudinal cracks in many of the blocks of the theater stone buildings, may attribute the result of movements or foundation faulty. -Blackening many places damage as a result of Microbiology and fungi to attack the limestone, as a result of the increase in air humidity. -Overlap in the sea areas around the ancient Roman Theater and the extension of effects into the sea and its presence under water.
-Erosion of marble and the separation of salts and granules as a result of thermal expansion.
-Accumulation of blocks around the theater and the remains of the crowns.
-Longitudinal cracks in the upper parts of building.
-Formation of decorations and ornaments architectural homogeneity of the old mortar between the columns block of stone columns.
-Erosion of the components is soluble in marble.
-The spread of fungal colonies of black and brown and yellow on the Mortars and blocks. -300 --Loss Mortars used in the restoration and updating and linking open places, gaps and holes.
-Circular openings in the appearance of blocks of different diameters attributed to the role of insect and work it as a nest within them.
-The spread of shrubs within the blocks scattered around the theater, which distorts the panoramic view.
-The presence of an iron fence around the theater, which must be re-developed and planned around the area's historical center.
-Loss of sculptural details of the statues in the theater.
-Accumulation of some sand on the blocks around the theater.
Materials and Methods X-Ray diffraction analysis
The samples of limestone, marble and mortar were collected from building materials which used in the construction of the theater , and lime mortar which bonds the courses of building materials , and to identify the minerals components, to explain the mechanisms of damage and its manifestations, and the analysis results has shown in the tables (2) and( fig. 18-23 ).
X-ray fluorescence Analysis
The samples were collected from the building materials of marble, limestone and mortar, and link layers of lime in order to identify the 
The polarized microscope examinations:
Samples taken from marble and limestone rock was making a thinsections and examined under normal light and polarized to identify the mineral composition and petrography structure study, for minerals' consistent of rocky sections as shown in fig (24-31) . . .
• Fig. (34 ) Calcite as binding material in the Lime mortar after carbonation process occurred .
. .
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Stereomicroscope examination:
The stereo microscope is an optical microscope variant designed for low magnification observation to produces a three-dimensional visualization of the sample being examined Stereomicroscopy overlaps macro photography for recording and examining solid samples with complex surface topography, and essential for analyzing the detail, study the surfaces of solid specimens or to carry out close work such as dissection, manufacture or inspection, and fracture surfaces as in fractography.Examined samples of the materials used in the theater, such as marble and limestone, to identify the appearance of metal components and the inner structure and the extent of vocabulary influenced by the surrounding environment, as shown in the fig (42-47) . -311 -
Determinations of Physical and Mechanical properties of limestone and Mortar of theater in sabratha
The physical (porosity, density, and water absorption) and mechanical properties (Compressive strength) of the limestone and lime mortar weathered samples determined (table 5) .
Results and discussions: Environment condition:
The results of table ( 1), which shows the temperature and humidity of the surrounding area of Tripoli and the theater where it was found through the average humidity throughout the year, equal to 64.16% am, through low-grade and was 54% in July and the Table (5 ) shows the physio-mechanical properties of weathered limestone and lime mortar from The Theater .
-312 -major 72% in August, and during low-grade in November was 53% and the degree to major in July was 72%, show that the average length of the year, the amount ranges from 61.66% Pm, leading to an increase in relative humidity and the temperatures throughout the year, a small amount of 8 in January and the largest amount of 22° C during the months of July, August and September at an average rate of 15.33 ° C, and through the minimum temperature in January in the amount of 16 ° C, and the major figures were 30 ° C in August, with an average of 23.41° C throughout the year, so the temperature and humidity on two occasions for the growth of microorganisms, especially fungi and bacteria and the formation of colonies on the limestone. And the average hours of sunlight during the day throughout the year about 7.41, which helps to assist in the crystallization of salts and evaporation of the moisture and prevent salt from the aqueous phase to the solid phase and in particular on the walls facing the sun and particularly the eastern and south-eastern.
Hydro geological study:
From the table. ( 6 ) shows the hydro geological structure and of the area, where consists of the column geological area of the relay layers of limestone, and sandstone and shale limestone ,nummulitic limestone , Dolomite , shale , salt and anhydrite, where the limestone is a class overriding the bottom of the theater, which considered the sources and quarry for building materials and limestone used in building the theater building It is through (fig24-47) note that large blocks of limestone quarries, which were used to where we note that the similarity between the shape and morphological and anatomical appearance such as color and grain. through microscopic examination by normal polarized and stereo microscope of which resulted the minerals composition of limestone layer as foundation basement and limestone as building materials of the theater that the major minerals was a mineral calcite and the minor is a mineral quartz in addition to the minerals -315 -physical weathering is the class of processes that causes the disintegration of rocks without chemical change. The primary process in physical weathering is abrasion the process by which clasts and other particles are reduced in size). However, chemical and physical weathering often goes hand in hand. Physical weathering can occur due to temperature, pressure, frost etc. For example, cracks exploited by physical weathering will increase the surface area exposed to chemical action. Furthermore, the chemical action of minerals in cracks can aid the disintegration process. And was chemically inert material, Microcline (KAlSi 3 O 8 ), it is a potassium-rich alkali feldspar typically contains minor amounts of sodium Hematite is a mineral (Fe 2 O 3 ), crystals can also occur as a secondary mineral formed by weathering processes in soil crystallizes in the rhombohederal, play an important role in many geological and biological processes, 10 as the result of oxygen (bluegreen algae), combining and forming shale and chert 11 .
Halite It commonly occurs with other evaporate deposit minerals such as several of the sulfates , Halite crystals form very quickly in some rapidly evaporating ,resulting in modern artifacts with a coating or encrustation of halite crystals, The omnipresence of salt poses a problem in any coastal coating application, as trapped salts cause great problems in adhesion. Gypsum CaSO 4 ·2H 2 O. mineral and as a hydration product of anhydrite in contrast to most other salts, it exhibits a retrograde solubility, becoming less soluble at higher temperatures, Gypsum is deposited from sea water, Because gypsum dissolves over time in water, gypsum is rarely found in sand, and also formed as a by- 
PM Examinations
Has resulted in testing microscopic by pm and the results were also reported in the image microscopic above, which indicate the nature of the environment sedimentation prior to the cementation and compaction, which is similar to the circumstances formative rock limestone in the coastal areas of the Mediterranean Sea and the nature of building materials in the Roman Theater sabratha as well as explained above conditions composition of the limestone used in the Alexanderia tombs as follow: -320 -environment and placed in a ready-liter of distilled water and added to 20 g agar, were placed in Petri dishes to grow the fungus and then placed in a incubation for three days at a temperature of 27 degrees Celsius. Agar media and Yeast extract Beef Extract 3 gm, peptone 5 gm, yeast extract 1gm, sodium chloride 0.5 gm, agar 20 gm, distilled water 1000mm,and pH 7
Media for actinomycetes growth
Glucose 2 gm, casein 0.2 gm ,R2HPO4 0.5 gm, MgSO4.7H2O 0.2 gm, agar 20 gm, tap water 1000 mm. and pH 6.5-6.6. Incubation was for 5 days at a temperature of 27 degrees Celsius Cladosporium is a genus of fungi Species produce olive-green to brown or black colonies .
30
Trichoderma is a genus of fungi , fast growing at 25-30°C, but will not grow at 35°C. 31 Epicoccium sp. contain generative hyphae, which are the main mode of vegetative growth collectively called mycelium strand parallels and is regulated by the movement of the spitzenkörper 32 which destroyed the grains cohesion of limestone Mucor is a typically white to beige or grey and fast-growing. Older colonies become grey to brown in color due to the development of spores, grow in warm environments close to 37°C and often rapidly spreading 33
Identification of bacteria:
Environments through the growth of the bacteria has been identified the following types, which helps to biological damage to the building materials used in the construction of the theater Micrococcus Roseus , Micrococcus Luteus, Bacillus Brevis , Bacillus Megaterium , Streptomymces Sp.
Biological weathering:
Chemical weathering through release of acidic compounds (i.e. organic acids,) and of acidifying molecules (i.e. protons, organic acids) by plants growth. Also statues monuments and ornamental
